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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In a monolayer or the steel code for rubber-goods reinforcement of a three-layer twist, the portion which is not parallel 
to a part for an parallel bay exists by turns per twist 1 pitch and on a code straight side shaft substantially [ the spiral gestalt of all 
the steel strands that constitute an outermost layer of drum at least ], and the total length for an parallel bay (1) is the following 

formula. 4 P 



It is the steel code for rubber-goods reinforcement characterized by being the range shown by (in the inside of a formula, and p an 
outermost-layer-of-drum twist pitch and 1 express the parallel total length for a bay, and n expresses the number of filaments of an 
outermost layer of drum, respectively). 

[Claim 2] The steel code according to claim 1 which peculiarity attachment of the strand of the above-mentioned outermost layer 
of drum is carried out substantially [ this outermost-layer-of-drum twist pitch ] at a JIGUZAKU-like wave in the pitch of 1/n (n 
expresses the number of the strand of an outermost layer of drum), these twist, and it comes to unite. 

[Claim 3] The length of the strand of the portion which is not parallel to a part for a bay parallel to the code straight side shaft of 
the strand of the above-mentioned outermost layer of drum is an equal steel code according to claim 1 or 2 substantially. 
[Claim 4] The radial-ply tire containing air characterized by using the steel code for rubber-goods reinforcement given in any 1 
term among claims 1 -3 as a steel code of this belt layer in the radial-ply tire containing air equipped with at least one-layer belt 
layer which ****** the crown section of the carcass which consists of a ply of the radial array code prolonged in the shape of a 
toroid, and this carcass among one pair of beads and these bead sections. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the radial-ply tire containing air using the steel code and 
it which are used in order to reinforce the belt section of the steel code for rubber-goods reinforcement, especially the radial-ply 
tire containing air. 
[0002] 

[Description of the Prior Art] What the conventional radial-ply tire containing air usually carried out mold attachment of the steel 
strand spirally [ approximate circle form or abbreviation ellipse type ] as a belt layer which consists of two or more layers 
arranged between a carcass ply and a tread, twisted two or more [ of these ], and was made into the steel code is arranged at an 
angle of predetermined to the tire equatorial plane. When mold attachment for example, of the steel strand was carried out spirally 
[ abbreviation ellipse type ], four of these are twisted and they carries out a steel code as this steel code, it has the side as shown in 
drawing 2 , and each cross section. 

[0003] Moreover, WO In the No. 95/1 68 1 6 official report, by proposing the spiral gestalt of a different strand from ****, and 
considering as the spiral gestalt in which small radius of curvature and big radius of curvature exist by turns according to this, the 
ease of being extended of the code in low stress is suppressed, and it is supposed that the rubber permeability inside a code will 
be improvable. 

[0004] Furthermore, in JP,8-92884 A by making the spiral gestalt of a strand into the rectangle configuration where the R was 
attached to four comers, the ease of being extended of the code in low stress is suppressed, and it is supposed that the rubber 
permeability inside a code will be improvable. 

[0005] By twisting to a strand and carrying out peculiarity attachment in a pitch shorter than a pitch in JP,4-50390,A, further 
again at a small sinuate, the ease of being extended of the code in low stress is suppressed, and it is supposed that the rubber 
permeability inside a code will be improvable. 
[0006] 

[Problem(s) to be Solved by the Invention] Also in the pneumatic tire, highly efficient-ization of endurance ability, driving 
stability ability, a degree-of-comfort performance, etc. is desired with highly-efficient-izing of an automobile. On the other hand, 
the reduction in mpg from problems, such as saving of resources and pollution, and lightweight-ization are becoming important in 
a tire today. 

[0007] However, in order that highly-efficient-izing, the above-mentioned reduction in mpg, and above-mentioned 
lightweight-izing might have an antinomy-inclination, for example, might raise the endurance of a tire, when the amount of 
reinforcing materials was increased, the tire weight increased and they had the problem that mpg became bad. 
[0008] Moreover, if organic fiber codes, such as nylon and polyester, were used instead of a steel code as reinforcing materials for 
lightweight-izing, since generation of heat resulting from the hysteresis loss of organic fiber would become large, rubber becomes 
easy to deteriorate, the problem arose in endurance ability or rolling resistance became large at it, there was a problem of it 
becoming impossible to attain low mpg-ization. Furthermore, if an organic fiber code is used, since the tensile rigidity of the belt 
section will become small, driving stability ability also becomes bad. 

[0009] WO It was a problem that the shearing force of rubber not acting effectively like the conventional code and the code 
Young's modulus in the inside of rubber do not change a code No. 95/16816, JP,8-92884,A, and given in JP,4-50390,A with the 
conventional code although suppression of the ease of being extended in low stress and the permeability of the rubber inside a 
code improve. Therefore, since tensile rigidity of the tire hoop direction of the belt section was not able to be enlarged when this 
code is applied to the belt section, to the above-mentioned problem solving, it was unsuitable. 

[0010] On the other hand, as a code in which a code longitudinal direction and a strand become parallel, draw two or more steel 
strands and they are arranged. Although the code wrapped with the wrapping strand is also proposed (JP,62-149929,A) Also in 
this code, in order that the shearing stress of rubber may not act effectively and rubber may not go into the interior of a 
convergence object, are inferior to the corrosion resistance and adhesive property by moisture. Furthermore, since this code was 
firmly wrapped by shortening a wrapping pitch, it had the problem that productivity was also inferior. 
[001 1] Then, the purpose of this invention solves the trouble mentioned above, and is to offer the radial-ply tire containing air 
which applied the new steel code for rubber-goods reinforcement which may be highly compatible with sufficient balance in many 
performances, such as a low mpg performance of a tire, and driving stability ability, and this steel code to the tire belt section. 
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[0012] 

[Means for Solving the Problem] The result which examined wholeheartedly the tensile rigidity of the tire hoop direction of the 
belt section under recognition that it is important to make it high, without this invention person increasing a tire weight while 
attaining lightweight-ization, Although the tensile rigidity of the tire hoop direction of the belt section is deterrnined with the 
Young's modulus of the steel code which is reinforcing materials, and the shearing force which acts on rubber In conventional 
steel code, it traced that the shearing force of rubber was not acting harder [ which is arranged with the angle with a code straight 
side shaft and a strand ] effectively. Namely, the conventional steel code (refer to drawing 2 ) which makes a strand the spiral 
gestalt of approximate circle form or abbreviation ellipse type and Above WO The code indicated by official reports, such as No. 
95/16816 All are arranged with the angle with a code straight side shaft and a strand. Moreover, a steel strand which is indicated 
by JP,62- 1 49929,A subtracts two or more, and is arranged. In the code which wrapped the surroundings of it with the wrapping 
strand, the wrapping strand itself was not [ code ] parallel, and as a result of the distance of the internal strands of the code which 
therefore adjoins each other for a wrapping strand becoming long, it turns out that the shearing stress of rubber does not act 
effectively. 

[001 3] Then, it finds out that the Young's modulus of a code can increase by covering length longer than one fourth of codes in a 
strand at a code longitudinal direction as a result of repeating research further wholeheartedly that this invention person should 
solve the above-mentioned technical problem, and supposing that it is parallel to a code straight side shaft, the shearing force of 
rubber can act effectively further, and tensile rigidity of the tire belt section can be made high, and came to complete this 
invention. 

[0014] That is, for the steel code for rubber-goods reinforcement of this invention, in a monolayer or the steel code for 
rubber-goods reinforcement of a three-layer twist, the portion which is not parallel to a part for an parallel bay exists by turns per 
twist 1 pitch and on a code straight side shaft substantially [ the spiral form of all the steel strands that constitute an outermost 

— < 1 < p-n (1) 
layer of drum at least ], and the total length for an parallel bay (1) is the following formula. 4 

It is characterized by being the range shown by (in the inside of a formula, and p an outermost-layer-of-drum twist pitch and 1 
express the parallel total length for a bay, and n expresses the number of filaments of an outermost layer of drum, respectively). 
[001 5] Peculiarity attachment of the strand of the above-mentioned outermost layer of drum is carried out substantially [ this 
outermost-layer-of-drum twist pitch ] at a zigzag-like wave in the pitch of 1/n (n expresses the number of the strand of an 
outermost layer of drum), these are twisted, and a bird clapper is desirable. 

[0016] Moreover, the radial-ply tire containing air of this invention is characterized by using the above-mentioned steel code for 
rubber-goods reinforcement as a steel code of this belt layer in the radial-ply tire containing air equipped with at least one-layer 
belt layer which ****** the crown section of the carcass which consists of a ply of the radial array code prolonged in the shape of 
a toroid, and this carcass among one pair of beads and these bead sections. 
[0017] 

[Embodiments of the Invention] The steel code for rubber-goods reinforcement of this invention is a monolayer or a three-layer 
twist, all the strands of an outermost layer of drum are the total length of the range of the aforementioned (1) formula at least, and 
since it has a part for an parallel bay substantially on the code straight side shaft, when this is applied to the belt section of the 
radial-ply tire containing air, the shearing force which acts between the codes in which each other is adjoined in the same belt 
layer, and between belt layers acts effectively. Moreover, by a steel strand continuing more than the half of code length, since it is 
parallel to a code straight side shaft, while the Young's modulus in the inside of rubber becomes large compared with the 
conventional code of the same pitch.and the previous interlaminar-shear force acts effectively, tensile rigidity of the belt section 
can be enlarged. 

[0018] Although it becomes the form with which it is dotted conventionally the strand with which the reason the shearing force of 
rubber acts effectively serves as the base of a shear strain of rubber makes an angle with a code straight side shaft and a strand in 
the case of a code when the steel code for rubber-goods reinforcement of this invention is applied to the tire belt section, in the 
case of the code of this invention which has a bay parallel to a code straight side shaft, it is because it becomes a line and the base 
of a shear strain can be lengthened. 

[00 1 9] the effect for a bay parallel to a code straight side shaft is small in the total length parallel to a code straight side shaft for a 
bay being p/4 or less, and it becomes difficult conventionally to be seldom able to enlarge tensile rigidity and for the length of the 
portion which is not parallel to carry out to it being more than p-n short at the code configuration of an aim compared with a code 
[0020] As mentioned above, each [ which is required of a tire since the abrasion resistance of a tire tread improves since the 
driving stability of a tire will improve if the steel code of this invention is used for the tire belt section, rolling resistance also 
becomes small, and a low mpg performance is improved and deformation becomes small, generation of heat is also suppressed 
and endurance also improves ] performance can be reconciled with the sufficient balance to high order origin. 
[0021] The steel code of this invention is strand peculiarity attachment equipment of the shape of one pair of gearing, to the strand 
of an outermost layer of drum, peculiarity attachment of it is carried out, is twisted substantially [ this outermost-layer-of-drum 
twist pitch ], at a zigzag-like wave in the pitch of 1/n (n expresses the number of the strand of an outermost layer of drum), and 
can be manufactured by adjusting a gearing's amount of papers, and a strand **** tension so that a part of strand may be parallel 
mostly at a code straight side shaft. 

[0022] Therefore, the total length for a bay parallel to a code straight side shaft is changeable by changing the form of the gear 
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tooth of the strand peculiarity attachment equipment of the shape of this gearing. 

[0023] Moreover, although the strand of the portion which is not parallel to a code straight side shaft is arranged so that a part for 
a bay parallel to a code straight side shaft may be connected, and the form of the strand of this portion also serves as a straight line 
As long as the portion which is not parallel to a part for a bay parallel to a code straight side shaft exists in steel code of this 
invention and the total length for the parallel bay (1) is in the range of the aforementioned ( 1 ) formula, the form which was not 
limited to a straight line but had a certain curvature is sufficient as the strand of the portion which is not parallel to a code straight 
side shaft. 

[0024] Although the usual twist structure which twisted the straight strand, the peculiarity attachment strand of a small sinuate, or 
the strand can be used for a core when the steel code for rubber-goods reinforcement of this invention is 2 or a double three-layer 
layer twist code, it is desirable when making the crevice between sheaths small with the core of a straight strand makes code 
Young's modulus high. 

[0025] Moreover, when it sees in a cross section perpendicular to a code straight side shaft, it is advantageous to prepare a 
crevice between the strands of an outermost layer of drum in respect of rubber permeability. 

[0026] Since the portion which is not parallel to a part for a bay parallel to a code straight side shaft exists by turns when the steel 
code for rubber-goods reinforcement of this invention is a monolayer twist code, by the phase shift of strands, rubber permeability 
is good and serves as a code with the small elongation in low stress. For example, when four steel strands are twisted as 
mentioned above and constitute a steel code, it becomes the code which has the side as shown in drawing 1 , and each cross 
section. 

[0027] It is desirable, when the volume of a code core becomes small and constituting from six or less strands makes code 
Young's modulus high, in considering the steel code of this invention as a monolayer twist. 

[0028] Next, it comes to carry out the at least one-layer laminating of the belt layer which comes to cover the steel code of this 
invention above-mentioned [ the radial-ply tire containing air of this invention ] with coating rubber at an angle of predetermined 
to a tire equatorial plane. 

[0029] In the radial-ply tire containing air of this invention Since the steel code of this invention which has the capacity which 
enlarges the interlaminar-shear force of Young's modulus being large and moreover acting on rubber as reinforcing materials of 
the belt section is used, It is the same strand, and it compares, when the conventional code of the same number is used, and the 
tensile rigidity of the belt section is high and, therefore, it has become that with which many performances, such as a low mpg 
performance of a tire and driving stability ability, were highly compatible with sufficient balance. 
[0030] 

[Example] Below, an example and the example of comparison explain this invention concretely. 

The steel code of the examples 1 -3 which have the property shown in Table 1 of examples 1 -3, the example 1 of comparison - 3 
following, and the examples 1 -3 of comparison was produced as follows. First, the carbon content reduced the diameter of the 
wire rod for steel codes which is 0.65 - 0.85 % of the weight in the desired result diameter from the diameter of 5.5mm by the 
usual wire drawing, and considered as the steel strand. A wire drawing is drawing by the dice and performed a patenting 
treatment and brass plating processing in the middle of the wire drawing. Next, the obtained steel strand was twisted with the 
tubular stranding machine or the buncher stranded-wire machine, and was made with the steel code. 

[003 1 ] The steel code of the examples 1 -3 of comparison is produced according to the conventional manufacture method, on the 
other hand, the steel code of examples 1 -3 Peculiarity attachment is beforehand carried out with gearing-like peculiarity 
attachment equipment at the strand arranged to an outermost layer of drum in the pitch of 1/n (n expresses the number of the 
strand of an outermost layer of drum) of an outermost-Iayer-of-drum twist pitch. This was twisted, a gearing's amount of papers 
and the strand ****(ed), the tension was adjusted so that a part of strand might become parallel to a code straight side shaft, and it 
manufactured. The external configuration of the strand group of an outermost layer of drum will serve as an abbreviation hexagon, 
if the number of the cross sections of the locus which met the code longitudinal direction of a code cross-section outline 
configuration when strand numbers were four single twist structures like an example 1 and an example 2 is six like an example 3 
at an abbreviation square. 

[0032] Next, the steel code manufactured as mentioned above was used for the mixture layer of the belt section of the tire size 
1 95 / radial-ply tire containing air of 65R 1 4, and each examination tire was produced. The steel code of the belt mixture layer of 
this tire crosses at the angle of about 20 degrees to a tire equatorial plane. The code placing number of the belt of each 
examination tire is as being shown in the following table 1 . 

[0033] In addition, what started the belt section mixture layer of the crown pin center,large section by length of 400mm and width 
of face of 50mm to the tire hoop direction was used as a sample for stiffness tests of the belt section from the examination tire. 
[0034] The performance test of a tire and the stiffness test of the belt section were made like below, and were performed, 
(b) Tensile rigidity was measured with the sample for stiffness tests of the belt section which is a tensile rigidity ****, and was 
made and produced. Chucking of the measurement of tensile rigidity was carried out to the tension tester so that the tire equator 
line of a sample might become **** shaft orientations, and it was pulled at the rate of 10 mm/min, measured the variation rate in 
50mm of distance between the gage marks of the center between up-and-down chucks, and evaluated it in quest of tensile rigidity. 

[0035] (b) With the cornering-force examination tire, the cornering force which influences the driving stability ability of vehicles 
was measured. After equipping a convention rim, measurement of a cornering force measured speed 50 km/h and the cornering 
force in **2 degrees of slip each angle using the flat belt formula cornering characteristic test machine by internal pressure 2.0 



3 of 4 



5/5/03 12:04 PM 



http7Avww4.ipdl.jpo.go.Jp/cgi-bin/tran_web_cgLe]je 



kg/cm2 and 400kg of loads, and equalized and evaluated measured value. 

[0036] (c) The rolling resistance which influences the low mpg performance of a rolling-resistance tire was measured. An 
examination tire is installed in drum lifting with an outer diameter of 1 708mm by internal pressure 2.0 kg/cm2 and 400kg of 
loads, the preliminary run was carried out for 30 minutes by 80 km/h, after readjusting pneumatic pressure and raising a drum 
rotational frequency to the speed of 200 km/h, the drum was made to coast, time until a drum rotational frequency falls from 1 85 
km/h to 20 km/h was measured, and this time was made major [ rolling resistance ]. Rolling resistance is so small that time is 
long. 

[0037] The above tensile rigidity, a cornering force, and the evaluation result of rolling resistance are shown in the following table 
2. Evaluation sets to 100 the example of comparison to which an example corresponds, respectively, it has expressed with the 
index, and the one where a numeric value is higher shows that it is powerful. 




0038] 









mm 2 




mm 3 


3M3 


mm 




lx4x 
0.26 


1 x4x 
0.26 


1 X 0.15 

+ 4 x 
0.25 


1 x 0.15 
+ 4x 
0.25 


2 + 6x 
0.23 


2 + 6x 
0.23 


2 + 6 X 
0.23 


(mm) 


16.0 


16.0 


* h u- 
h/16.0 




I-/18.0 


7. 

h/18.0 


7. H/- 

f/18.0 


1 (mm) 


0.0 


8.1 


0.0 


8.1 


0.0 


9.1 


4.0 


p/4 (mm) 


4.0 


4.0 


4.0 


4.0 


4.5 


4.5 


4.5 


p - n (mm) 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


(mm) 


0.75 


0.74 


0.66 


0.66 


0.94 


0.93 


0.93 


3- mm 

(mm) 


0.66 


0.67 


0.66 


0.65 


0.72 


0.71 


0.72 


(*'/5cm) 


30.0 


30.0 


29.0 


29.0 


26.0 


26.0 


26.0 



0039] 





mmi 




mm 2 


%mi2 






mm 




100 


125 


100 


129 


100 


128 


101 


(mo 


100 


107 


100 


109 


100 


106 


100 


(mo 


100 


110 


100 


113 


100 


112 


100 



[0040] Examples 1-3 are compared with the examples 1-3 of comparison which correspond respectively, and the tensile rigidity 
of a belt is large so that clearly from Table 2. Moreover, since driving stability is improving since any example is compared with 
the example of comparison which corresponds respectively and the cornering force of a tire is high, and rolling resistance is 
small, it turns out that the low mpg performance is improving. 
[0041] 

[Effect of the Invention] As explained above, the steel code for rubber-goods reinforcement of this invention can reconcile highly 
many performances, such as a low mpg performance of a tire, and driving stability ability, with sufficient balance. Therefore, 
many performances as which the radial-ply tire containing ****** by which this steel code was applied to the tire belt section is 
required of a tire are compatible by high order origin. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing II It is explanatory drawing showing the structure of an example steel code of this invention. 
[Drawing 21 It is explanatory drawing showing the structure of the conventional steel code. 



[Translation done.] 
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